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The  Simplest,  Strongest 
and  Most  Convincing  of 


Cream  Separator 
Arguments 


We  cannot  believe  that  there  is  a  sensible  man  living 
who  would  put  his  own  money  into  the  purehase  of  any 
othei-  than  a  DE  LAVAL  cream  separator,  for  his  own 
use,  if  he  would  but  first  avail  of  the  opportunity  open 
to  everyone  to  SEE  and  TRY  an  improved  1)E  LAVAL 
machine  before  buying  any  other. 

It  is  hardly  possible  to  say  more  than  this.  It  is 
hardly  possible  to  put  the  simple  truth  in  plainer  words. 
It  would  hardly  seem  possible  to  say  it  more  convinc- 
ingly. 

The  TRIAL  of  a  DE  LAVAL  machine  is  free  to 
every  responsible  man  thinking  of  buying  a  cream  sep- 
arator. AVe  have  agents  in  every  locality  for  this  pur- 
pose. If  you  don't  know  the  agent  in  your  neighbor- 
hood, send  to  us  for  his  name  and  address  and  it  will  be 
a  i)leasure  to  give  your  inquiry  prompt  and  courteous 
attention. 


The  De  Laval  Separator  Co. 
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Cream^V 

Separator^ 


The  Recognized 

Criterion  by  which 

others  are  judged. 

The  modern  dairjTnen  want  a  Cream  Separator  that  ful- 
fills to  the  highest  degree  these  three  requirements: 

Close  Skimming,  Easy  Running,  Long  Life. 

The  U.  S.  is  the  only  .separator  that  combines  leader- 
ship in  all  three  of  these  essentials. 

The  U.  S.  has  received  more  and  higher  awards  (ac- 
knowledging its  superiority)  in  1909  than  all  other  makes  combined 

A  request  for  Catalog  will  show  you  all  about  this  thoroughly 

practical  separator  and  tell  you  all  about  our  latest  awards. 
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FOR  THOSE  THAT  OWN 

SHEEP 
HOGS 
CATTLE 
HORSES 
POULTRY 
DOGS 
PET 
STOCK 

Its  use  permitted  in  official  dripping  for  scab 
on  sheep. 

Let  us  quote  you  on  dipping  tanks. 

W.  E.  Minor  &  Co. 

800  Long  Ave.,  CLEV15I.AND,  O. 

Used  and  endorsed  by  the  Ohio  State  Uni- 
versity. 


For  Sale! 


Scotch  Collie  Pups 

$5.00  each 

Sleeter  Bull 


1630  NEIL  AVENUE 

Citizens  Phone  16236 


The  McDonald 
Hardware  Company 

1204  NORTH  HIGH  STREET 
Citizens  Phone  5746 — Bell  Phone,  North  1983 
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A  EARMER  SHOUID 
OWN  M  AUTO  BUGGY 

Practical — Economical — Serviceable 

IT  is  horse  and  conveyance  in  one.    There  is  no  trouble  about  har- 
nessing and  hitching  up,  no  unhitching,  no  watering  and  feeding, 
no  stopping  to  rest,  no  shying  or  "  scaring  at  cars."    You  do  not 
have  to  stop  the  plow  when  you  want  to  make  a  hurried  trip  to  town 
or  when  the  family  wishes  to  take  a  little  pleasure  jaunt. 

The  Auto  Buggy  is  easy  to  control.  Any  member  of  the  family 
who  can  drive  a  horse  can  operate  it  and  can  go  any  place  where  a 
horse  and  buggy  can  go. 

When  not  in  use  there  is  no  expense.    When  in  use  the  cost  of  oil 
and  gasoline  for  operating  is  not  to  be  compared  with  the  keep  of  even 
one  horse.  The >4  Auto  Buggy  is  the  vehicle  for  all  kinds  of  roads — 
'level,  muddy,  rough.  It  has  a  powerful  mechanism.  It 
at  any  rate  of  speed  one  will  want  to  travel,  up  to  20 
an  hour.  There  is  no  worry— you  enjoy  real  comfort  and  in 
only  the  smallest  expense  for  taking  long  journeys  with  a 
big  party  through  the  country. 

See  our  local  agent  about  an  Auto  Buggy 
for  your  use.  He  will  show  you  the  car 
and  supply  you  with  descriptive  cata- 
logue and -all  particulars,  or,  write 
us  for  further  information. 


INTERNATIONAL  HARVESTER 
COMPANY  OF  AMERICA 
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Season  1909-10 

To  Those  Who  Neglected  to  Learn  to  Dance: 

Prof.  W.  J.  Rader's 

Academies  of  Dancing 

Will  organize  beginners  classes  as  follows: 


Summer  Pavilion 

Located  on  Neil  Ave.,  between  Good- 
ale  St.  and  Poplar  Ave.  Open  Tuesday, 
Friday  and  Saturday  evenings. 

Operated  on  Summer  plan. 


High  St.  Academy 

1991/2  S.  HIGH  ST. 

Phones:   Auto  3456;  Bell  5877 

Will  organize  a  beginners'  class  Friday 
evening,  May  27tli,  7:30  o'clock. 

Neil  Ave.  Academy 

647  NEIL  AVE. 

Phones:  Auto  4431;  Bell  6189 

Will  organize  a  beginners'  class  Tues- 
day evening,  May  24tli,  7:30  o'clock. 

New  Oak  St.  Academy 

827  OAK  ST. 

Phones:  Auto  4431;  Bell  6189 

The  Academy  has  been  rearranged  for 
functions  of  all  sizes  and  is  complete 
in  every  respect. 

TUITION. 

Gentlemen,  per  term  of  10  lessons  $4.00 
Ladies,  per  term  of  10  lessons...  3.00 
Private  lessons,  $1.00  perlesson; 

six  lessons    5.00 

Private  lessons  can  be  had  afternoons 
or  evenings. 

Tuition  can  be  paid  $1.00  per  week 
until  paid.  The  Waltz,  Two-Step,  Three- 
Step,  Columbus  Minuet  and  Eye  Waltz 
taught  in  one  term. 


Academies  and  Pavilion  can  be  secured  for  pri- 
vate parties,  clubs  dances.  Fraternity  hops,  etc. 
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)RR-KIEFEI 

'  Wn-KuUr  ^tubin  (En. 

199-201  SOUTH  HIGH  STREET 

jTirzioZiL  Jruuzu^rcipriy 

^^Just  a  little  better  than  the  best " 
SPECIAL  RATES  TO  STUDENTS 

).    We  Frame  Pictures  of  all  kinds — RIGHT 

Yeager,  the  Tailor 

ALWAYS  RELIABLE  AND  UP-TO-DATE.  395  SOTTTH  HIG-H  STREET. 

TYPEWRITERS 


All  makes  sold  and  rented  one-half  price  and  less. 

Guaranteed. 

THE  TYPEWRITER  EXCHANGE 

25/2  North  High  Street 
Citz.  Phone  7119  Bell  Phone  1771 
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Why  Not  Plant  Orchards? 

By  Prof.  Wendell  Paddock 


The  writer  has  been  interested  in 
watching  the  Colamhus  markets  during 
the  past  fall  and  early  winter  in  order 
to  become  familiar  with  this,  the  most 
important  phase  of  fruit  production. 
One  always  wants  to  know  where  fruit 
comes  from  and  he  yery  soon  notices 
that  most  of  the  barreled  apples  come 
from  Michigan  and  New  York,  and  a 
few  from  Ohio.  Some  bulk  apples  are 
also  shipped  in  from  these  states,  while 
a  few  also  come  from  our  own  state; 
more  bulk  apples  come  from  Ohio,  how- 
ever, than  are  marketed  in  barrels. 
The  bulk  apples  are  usually  very  in- 
ferior, being  bruised  and  dirt}^,  more 
or  less  scabby  and  wormy,  many  show- 
ing abundant  evidence  of  San  Jose 
Scale  and  usually  several  carieties  are 
found  in  the  same  lot. 

AYhat  is  true  of  Columbus  is  no  doubt 
true  also  of  other  large  markets  of  the 
State,  and  the  question  at  once  arises, 
why  are  we  not  producing  more  and 
better  fruit?  The  writer  is  aware  that 
in  a  few  localities  the  business  of  orch- 
arding is  well  developed,  but  taking 
the  State  as  a  whole,  vast  improvement 
is  possible. 

In  looking  about  for  reasons  why 
there  is  not  greater  interest  taken  in 
apple  growing  we  find  it  difficult  to  dis- 
cover all  of  the  causes,  but  some  of  the 
common  objections  urged  against  the 
business  are  as  follows :  Too  many  in- 
sects and  diseases;  change  of  climate 


and  a  worn-out  soil ;  no  use  to  plant 
orchards,  as  it  takes  too  long  for  the 
trees  to  come  into  bearing.  As  we  see 
the  situation,  there  are  few  of  the  east- 
ern states  which  have  better  natural 
advantages  for  the  production  of  fine 
fruit.  When  once  the  business  side  of 
fruit  growing  has  been  developed,  the 
objections  above  mentioned  will  soon 
vanish.  AYe  have  seen  apples  grown  in 
various  sections  of  Ohio  that  would 
command  a  premium  on  any  market 
and  a  comparatively  few  men  are  se- 
curing returns  which  rival  those  that 
are  obtained  from  the  famous  orchards 
of  the  AYest. 

As  concrete  illustrations  are  more 
convincing  than  argument,  the  liberty 
has  been  taken  to  give  the  experience 
of  a  few  of  our  fruit  growers. 

The  Carson  Brothers,  of  Marietta,  0., 
leased  an  orchard  for  the  season  1909. 
It  originally  comprised  about  thirty- 
five  acres,  but  many  of  the  trees  were 
missing,  the  orchard  had  been  general- 
ly neglected,  and  had  been  in  an  un- 
fruitful condition  for  a  number  of 
years..  In  fact,  it  was  in  the  condition 
in  which  we  find  so  many  of  the  older 
orchards  in  many  sections  of  the  State. 

The  orchard  was  thoroughly  sprayed 
for  apple  scab  and  codling  moth  worms 
and  the  total  expense  of  the  season,  in- 
cluding the  lease,  spraying,  harvesting 
of  the  fruit,  and  storage  until  May  1, 
1910,  was  $2,000.    A  thousand  barrels 
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of  fruit  are  in  storage  at  the  present 
time,  the  market  price  of  which  is 
something  over  $4  a  barrel.  This  will 
leave  a  net  income  of  $2,000  for  the  la- 
'bor  of  these  two  3'Oimg  men,  one  of 
them  for  six  weeks  and  the  other  for 
four. 

We  believe  that  these  results  were 
exceptional  only  for  the  reason  that 
these  two  young  men  displayed  an  un- 
usual amount  of  intelligence  and  in- 
dustry. There  are  a  good  many  hun- 
dreds of  acres  of  old  orchards  that  are 
in  the  same  condition,  and  there  is  lit- 
tle doubt  but  that  similar  returns  may 
be  secured  from  most  of  them,  if  the 
proper  methods  are  used.  The  owners 
of  such  neglected  orchards  cannot  af- 
ford to  stop  with  the  mere  matter  of 
spraying,  but  all  must  attempt  to  im- 
prove the  quantity  and  the  quality  of 
the  product  by  pruning,  fertilizing,  and, 
possibly,  cultivation. 

Here  is  the  record  of  John  A.  Stoakes 
of  Fremont,  Ohio.  He  has  twelve  acres 
in  his  orchard,  4  acres  of  which  are  22 
years  old,  four  acres  15  years  old,  and 
four  acres  12  years  old.  During  the 
season  of  1908  there  were  picked  from 
the  entire  orchard  1500  barrels  of  fruit 
which  was  sold  for  $7400.  The  total 
expenses  of  the  season  amounted  to 
$1400,  which,  deducted  from  the  total 
sales,  left  a  net  profit  of  $6,000  for  the 
entire  12  acres  of  orchard,  or  a  net  in- 
come of  $500  an  acre. 

During  this  season  the  hori cultural 
department  of  the  Experiment  Station 
selected  some  trees  in  this  orchard  for 
a  spraying  demonstraton.  In  this  lot 
there  were  55  Ben  Davis,  22  years  old. 
This  block  of  trees  was  sprayed  thor- 
oughly for  apple  scab  and  codling  moth, 
and  from  40  trees  on  one  acre  of  this 
area,  288  barrels  of  fruit  were  secured, 
which  sold  for  $1408.  The  total  ex- 
penses for  the  season  per  acre  for  this 


demonstration  was  $360,  which,  de- 
ducted from  the  total  sales,  leaves  a  net 
profit  of  $1048  per  acre. 

Further  comment  upon  these  results 
is  unnecessary.  In  answer  to  the  idea 
that  one  cannot  afford  to  plant  trees 
because  of  the  long  time  it  takes  them 
to  come  into  bearing,  one  needs  but  to 
point  to  the  experience  of  Mr.  F.  P. 
Vergon,  Delaware,  Ohio.  Mr.  Vergon 
planted  his  trees  when  he  was  sixty 
years  old.  He  has  lived  to  see  them 
come  to  maturity  and  now  at  the  age  of 
80  he  has  harvested  13  paying  c^^v  s. 
There  is  nothing  that  he  could  have  pos- 
sibly devoted  this  land  to  that  would 
have  brought  him  anywhere  near  the 
returns  that  the  apple  trees  have  done, 
and  in  the  meantime  the  value  of  the 
land  has  ])een  increasing  many  fold. 
Things  at  a  distance  very  often  look 
better  to  us  than  those  close  at  home, 
hence  we  are  inclined  to  look  with  long- 
ing eyes  at  the  orchards  of  the  far 
AVest,  but  many  of  us  are  deterred  from 
investing  in  that  country  for  the  reason 
that  such  high  prices  are  asked  for  bear- 
ing orchards,  but  probably  very  few 
])eople  stop  to  figure  what  good  bearing 
orchards  in  our  own  State  are  worth. 
We  all  know  that  if  an  orchard  is  at 
all  intelligently  handled  one  should  se- 
cure at  least  $150  net  returns  on  an  av- 
erage per  year.  Most  of  us  do  not  seem 
to  realize  that  such  returns  are  paying 
us  interest  at  the  rate  of  6  per  cent,  on 
an  investment  of  $2,500  per  acre.  Sure- 
ly we  have  not  appreciated  the  re- 
sources of  our  own  State.  We  are  cer- 
tain that  Ohio  is  destined  to  become 
famous  as  a  fruit  producing  state,  but 
why  leave  this  work  to  be  developed, 
the  profits  to  be  reaped  by  future  gen- 
erations, or  by  alien  people?  There  is 
already  an  awakened  interest  in  fruit 
growing  and  some  orchards  are  being 
planted,  but  it  is  to  be  hoped  that  the 
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day  is  not  far  distant  when  all  of  the  be  devoted  to  the  purpose  for  which  it 
suitable  orchard  land  in  the  state  will    is  so  well  adapted. 
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Farming  in  Farfarshire,  Scotland 

By  David  M.  Fyffe 


It  should  be  understood  that  the  land 
in  Scotland  is  nearly  all  owned  by  land- 
lords or,  what  is  termed,  landed  proprie- 
tors. These  properties  are  divided  into 
farms,  which  range  in  size  from  80  to 
600  acres.  The  land  is  mostly  all  arable, 
sometimes  there  is  a  piece  of  woods,  or 
rough  ground,  not  fit  for  cultivation, 
left  for  pasture. 

In  my  neighborhood  farms  run  from 
250  to  350  acres.  They  are  generally 
styled  by  the  number  of  pairs  of  horses 
required  to  work  them.  The  number 
of  horses  required  is  governed  by  the 
distance  of  the  farm  from  the  railroad 
station,  and  the  kind  of  land.  Eighty 
acres  of  upland  or  fifty  acres  of  clay 
land  requires  one  pair  of  horses,  when 
the  distance  to  the  railroad  station  is 
three  or  four  miles. 

The  land  is  not  divided  into  sections, 
the  same  as  it  is  in  this  country.  Each 
farm  has  a  name,  and  if  advertised  for 
rent,  the  advertisement  always  states 
the  name  of  farm,  how  many  arable 
acres,  and  how  much  rough  land  or 
pasture.  Some  party  in  connection 
with  the  farm  is  always  there  to  show 
the  boundaries  and  to  give  conditions 
of  letting.  Written  offers  must  be  made 
by  a  certain  time.  The  landlord  does 
not  bind  himself  to  accept  the  highest 
or  any  offer.  Part  possession  is  given 
to  the  new  tenants  in  September,  when 
the  harvest  begins,  and  full  possession 
is  given  on  November  22nd. 

The  farm  buildings  are  very  commo- 
dious, and  are  put  in  good  repair  by 
the  landlord.  They  are  built  of  stone, 
and  are  arranged  to  form  three  or  four 
sides  of  a  square.  They  consist  of  a 
large  barn  to  hold  straw,  a  cart  shed, 
above  which  is  the  granary,  root  and 


implement  houses,  and  a  horse  stable. 
The  last  named  contains  room  for  all 
work  horses  and  loose  boxes  for  colts, 
etc. 

There  is  stalled  off  stables  for  milk 
cows  and  fattening  cattle.  The  center 
of  the  square  is  covered,  and  divided 
into  pens  of  various  sizes  for  young  cat- 
tle. Since  I  left,  however,  the  tieing 
up  of  fattening  cattle  has  been  done 
away  with,  and  they  are  now  fed  in 
these  covered  yards. 

Each  farm  has  its  own  thrashing  ma- 
chine, but  in  the  end  of  the  straw  barn. 
There  is  steam,  gasoline  or  water  power 
for  running  it.  Directly  back  of  the 
thrashing  room  is  a  room  filled  with  the 
various  machines  for  grinding,  etc. 
Above  this  is  the  sheaf  loft,  used  for 
holding  the  bundled  grain,  ready  to  be 
thrashed. 

All  thrashing  machines  in  Scotland 
include  a  fanner  which  grades  the  grain 
into  three  qualities.  The  best  grain  is 
sent  out  of  two  spouts,  the  next  grade 
out  of  a  third,  and  the  poorest  from  a 
fourth.  The  straw  and  chaff  are  also 
separated,  the  straw  being  sent  from 
the  end  of  the  machine,  and  the  chaff 
falling  below  the  machine. 

All  the  grain,  when  brought  from  the 
fields,  is  stacked  close  to  the  straw  barn. 
In  the  winter  the  larger  farms  thrash 
twice  a  week,  and  the  smaller  ones 
once.  The  oats  straw  is  used  for  fod- 
der for  horses,  cattle  and  sheep.  The 
barley  and  wheat  straw  is  used  for  bed- 
ding purposes.  Horses  are  fed  hay  dur- 
ing heavy  spring  work  only. 

A  word  must  'be  said  about  the  dwell- 
ing houses  on  these  farms.  The  tenant 
lives  in  a  large  house  near  by,  while  the 
farm  servants  live  in  cottages  close  to 
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the  building.  Each  married  man  has 
besides  his  wages,  free  house,  garden 
plot,  a  monthly  allowance  of  oatmeal, 
a  daily  allowance  of  sweet  milk,  and  a 
certain  amount  of  potatoes.  The  single 
men  do  their  own  cooking,  and  they 
are  provided  with  a  furnished  room 
and  an  allowance  of  oatmeal,  milk,  po- 
tatoes and  fuel. 

Leases  are  usually  for  14  or  19  years. 
The  lease  stipulates  what  improve- 
ments the  landlord  is  to  make,  and  the 
repairs  for  buildings,  fences  and  drains  : 
it  also  states  the  waj^  the  land  shall  be 
cropped.  In  fact,  everything  which 
shall  be  required  from  either  landlord 
or  tenant  is  stated  in  the  lease.  A  great 
deal  of  bargaining  is  necessary  from 
both  parties  before  all  is  satisfactory, 
enough  to  sign  the  lease. 

The  style  of  rotation  is  generally 
governed  by  the  quality  of  the  land, 
strong  lands  being  cropped  heavier  than 
light  lands.  Eotations  are  five,  six  or 
seven  years;  that  is,  the  five  year  means 
three  crops  and  two  years  pasture ;  the 
six  year  means  three  crops  and  three 
years  pasture,  and  the  seven  years 
means  five  crops  and  two  years  pasture. 

The  sod  is  plowed  in  the  winter  and 
sown  to  oats  in  the  spring.  Artificial 
manure  is  sown  at  the  same  time.  As 
soon  as  possible  after  harvest  the  stub- 
ble is  plowed.  In  the  spring  it  is  either 
again  plowed  or  else  strongly  culti- 
vated. The  field  is  now  drilled  with  a 
double  mould  board  plow,  which  makes 
deep  ridges.  Farm  yard  manure  and 
fertilizer  manure  are  spread  in  these 
and  the  potatoes  dropped  on  top.  The 
plow  splits  the  ridges  and  covers  the 
potatoes. 

Turnip  ground  is  treated  in  the  same 
manner,  only  the  ridges  are  split  before 
the  turnips  are  sown.  A  one-horse  ma- 
chine is  used,  which  sows  two  rows  at  a 
time. 


l^sually  10  to  20  loads  of  farm  ma- 
nure and  200  to  350  pounds  of  fertilizer 
are  used  on  one  acre.  Certain  brands 
of  the  latter  are  used  for  potatoes, 
while  others  are  used  for  turnips,  ac- 
cording to  the  land. 

After  the  removal  of  these  crops  the 
land  is  again  manured,  with  well  rotted 
manure  or  crushed  bone,  the  former  be- 
ing put  on  before  plowing,  while  the 
latter  is  put  on  at  the  time  of  seeding. 
Lime  is  often  used  with  this  crop,  which 
is  generally  barley  or  wheat.  Grass 
seed  is  sown  at  the  same  time.  This 
land  now  lies  two  years  in  pasture. 

The  same  rotation  is  used  for  the  six 
year,  only  it  lies  three  years  in  pasture. 
The  seven  years'  rotation  is  about  the 
■same  being  oats:  potatoes  or  turnips; 
wheat  or  barley:  potatoes  or  turnips; 
wheat  or  barley,  with  grass  seed.  Then 
it  lies  two  years  in  pasture.  In  this 
rotation  potatoes  are  never  planted 
twice  in  the  same  ground. 

AYhen  a  tenant  is  at  the  end  of  his 
lease  he  can  sell  ofi"  the  half  of  his 
growing  crop,  and  the  incoming  tenant 
has  to  take  the  other  half  at  a  valu- 
ation which  is  arrived  at  by  three  prac- 
tical men.  On  some  properties  the 
whole  growing  crop  is  taken  over  by 
the  incoming  tenant.  This  latter  way 
is  a  good  thing  for  the  farm. 

An  outgoing  tenant  is  allowed  a  com- 
pensation for  all  inexhausted  manure; 
that  is,  for  certain  kinds  of  manure  ap- 
plied during  the  last  three  years  of  his 
lease.  This  applies  mostly  to  artificial 
manures,  such  as  the  different  kinds 
of  crushed,  ground  or  dissolved  bones, 
oil  cake  or  other  grains,  which  may 
have  been  bought  for  feeding  purposes. 
The  largest  compensation  is  given  for 
lime,  none  being  allowed  for  nitrates, 
which  are  considered  rush  crops  and 
do  not  leave  the  land  in  very  good  con- 
(Continued  on  page  fourten) 
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Calcium  Carbonate  in  the  Soil 

By  M.  A.  Bachtell,  '11 


No  matter  how  rich  a  soil  may  be  in 
one  or  two  elemnts  of  plant  foods,  the 
proportions  in  which  the  other  neces- 
sary elements  are  present  must  he 
taken  into  consideration  if  we  are  to 
secure  maximum  crop  yields  from  our 
fields.  Of  the  elements  of  lesser  im- 
portance as  food  to  plants  calcium  has 
first  claim.  Calcium  carbonate  has 
been  used  for  soil  improvement  since  the 
beginning  of  agricultural  history.  The 
farmers  of  England  and  France  ap- 
plied it  in  the  form  of  chalk  or  marl, 
but  the  early  Romans,  as  well  as  the 
Chinese  and  Japanese,  used  common 
lime.  They  were  guided  by  no  definite 
theories  of  soil  fertility,  but  by  the  fact 
that  beneficial  results  usually  followed. 
Today,  the  effects  of  liming  soils  are 
fairly  well  understood  from  a  chemical 
and  physical  standpoint,  but  compara- 
tively little  has  been  done  toward  de- 
termining the  exact  physiological  ex- 
planation of  some  of  the  results  in  the 
ensuing  plant  growth. 

Although  the  effects  of  lime  in  the 
soil  are  numerous  and  complete,  there 
are  two  principal  effects,  one  of  which 
due  to  the  basic  property  of  lime  re- 
sults in  a  building  up  process;  the 
other,  due  to  its  causticity,  in  a  de- 
structive one.  The  various  results  may 
be  grouped  as  those  brought  about  by 
its  action  on 

(1)  The  mechanical  condition  of  the 
soil, 

(2)  The  chemical  composition  of  the 
soil, 

(3)  The  biological  characters  of  the 
soil. 

The  mechanical  condition  of  clay 
soils  is  most  frequently  benefited  by 
liming.  The  fine  particles  of  such  soils 


,are  apt  to  fit  so  closely  together  that 
air  and  water  have  not  easy  circulation 
among  them.  Lime  tends  to  flocculate 
,the  particles  into  granules,  thus  allow- 
ing better  aeration  and  a  more  ready 
transit  of  gravitational  and  capillary 
water.  Lime  also  has  a  mild  preventive 
action  against  the  troublesome  crusts 
which  tend  to  form  at  the  surface  after 
each  rain. 

Phosphorus  and  potassium  are  pres- 
ent in  the  soil  largely  as  insoluble 
compounds.  Lime  and  Ca  COg  have  an 
important  bearing  on  the  chemical 
composition  of  these  compounds.  They 
act  upon  the  silicates  of  potash,  form- 
ing an  insoluble  silicate  of  calcium  and 
a  soluble  carbonate  of  potash.  In  some 
^similar  way  it  also  liberates  phosphoric 
acid  from  some  of  its  insoluble  com- 
pounds. In  his  way  plant  food  is  made 
available.  When  phosphoric  ^cid  is 
added  to  the  soil  in  the  form  of  super- 
phosphates, it  quickly  reverts  to  some 
insoluble  form.  It  naturally  changes  to 
Ca3(P04)2,  but  if  calcium  is  present 
in  insufficient  amount  some  will  combine 
with  iron  and  aluminium  to  form  their 
respective  phosphates.  These  are  not 
as  readily  broken  down  as  is  Ca^ 
{^0^)2,  and  moreover  they  are  some- 
times reall}^  injurious  to  the  plant. 

The  building  up  process  in  soils  is 
brought  about  iby  the  increased  growth 
of  legumes  and  nitrogen-gathering  bac- 
teria. These  bacteria,  as  is  well  known, 
live  in  little  tubercles  on  the  roots  of 
plants  and  convert  atmospheric  nitro- 
gen to  nitric  acid.  Their  activity  is 
hindered  by  acid  conditions.  Acid  con- 
ditions may  arise  from  an  excess  of 
.their  own  product  or  from  the  organic 
matter,  consequently  some  base  should 
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be  present  in  the  soil  in  sufficient  quan- 
tity to  unite  with  these  acids  as  soon 
as  they  are  formed,  thus  converting 
them  into  harmless  neutral  salts. 

The  destructive  process  results  in  the 
depletion  of  the  organic  matter  of  the 
soil.  Quicklime  (Ca  O)  and  hydrated 
lime  (Ca (011)2)  are  known  as  caustic 
Jime  and  have  the  power  of  destroying 
the  substance  of  organic  matter  by 
chemical  action.  Organic  matter  plays 
^n  exceedingly  important  part  in  the 
physical  condition  of  soils,  so  that  if 
we  use  lime  to  hasten  its  decomposition 
4t  must  be  only  on  those  soils  exceed- 
ingly rich  in  this  constituent  or  on  those 
in  which  the  supply  is  kept  up  by  the 
iiddition  of  farm  manures  or  by  green 
manuring.  Although  the  immediate  ef- 
:fect,  when  used  on  soils  naturally  de- 
£cient  in  humus,  may  be  increased 
^^rops  the  soil's  condition  is  being  made 
worse  because  it  is  being  rapidly  de- 
pleted of  it-s  former  meager  source  of 
nitrogen  without  the  addition  of  any 
more.  To  correct  acid  conditions,  and 
to  better  the  physical  condition  of  the 
■soil,  then  should  be  the  most  rational 
use  of  lime  and  the  chief  reasons  for 
applying  it  to  the  soil. 

The  proportion  of  magnesium  to  cal- 
cium has  an  important  bearing  on  plant 
-growth.  An  excess  of  magnesium  is 
positively  injurious.  Experimenters 
have  determined  that  this  proportion 
^hould  never  be  greater  than  4 :7.  The 
jaecessary  function  of  magnesium  in  the 
plant  is  to  carry  phosphoric  acid.  Mag- 
nesium is  more  movable  in  plants  than 
calcium  and  a  molecule  of  this  element 
may  serve  repeatedly  as  a  carrier  of 
^phosphoric  acid.  Hence  it  will  be  seen 
that  a  soil  may  be  low  in  magnesia  con- 
tent and  still  good  crops  will  be  pro- 
duced. On  the  other  hand,  if  the  amount 
of  magnesium  in  the  soil  is  greater 
than   that   of   calcium,   the  caleium- 


nucleo-proteids  of  the  organic  struc- 
tures are  transformed  to  magnesium 
salts,  while  the  calcium  of  the  former 
enters  into  combination  with  the  acid 
of  the  magnesium  salt.  This  change 
seems  to  hinder  the  absorption  of  food 
compounds.  Also  when  calcium  salts 
•are  present  in  the  soil  in  insufficient 
amounts  irregularities  in  starch  trans- 
portation have  been  observed.  The 
•starch  collects  in  the  pith  and  bark  of 
the  lower  part  of  the  stem.  The  cause 
of  this  cessation  of  starch  transporta- 
tion may  be  that  the  cells  fail  to  pro- 
duce the  diastase  which  is  necessary 
to  dissolve  the  starch  or  it  may  be  that 
the  plastids  which  produce  starch  from 
sugar  are  unable  to  form  in  the  grow- 
ing parts.  In  the  latter  case  the  accu- 
mulation of  sugar  above  prevents  the 
further  solution  of  starch  below. 

It  is  often  a  difficult  question  to  tell 
whether  a  soil  would  be  benefited  by 
liming.  There  are  probably  very  few 
■soils  that  would  be  injured  by  proper 
liming,  but  on  the  other  hand  luiless 
it  is  going  to  do  some  good  it  is  need- 
less to  go  to  the  extra  expense  involved 
in  its  application.  Chemical  analysis 
will  not  be  necessary  to  answer  the 
question.  Litmus  paper  gives  a  fairly 
accurate  test  for  soil  acidity.  A  study 
of  the  plants  growing  upon  a  certain 
soil  win  give  some  hint  of  the  need  of 
lime.  Some  plants,  such  as  the  clovers, 
are  lime  lovers;  others,  such  as  sorrel, 
are  lime  haters.  On  soils  rich  in  lime 
the  plants  tend  to  be  more  compact, 
shorter- jointed,  stronger  in  the  stem 
and  with  a  more  luxuriant  develop- 
ment. Fruit-bearing  plants  also  incline 
more  to  productiveness  on  such  soils. 
The  experimental  plot,  however,  gives 
the  most  conclusive  answer  to  the  soil's 
need  of  lime  and  all  indications  may 
be  thus  verified  if  one  wishes. 

The  form  of  lime  that  is  cheapest 
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and  most  easily  obtained  should  be 
applied.  In  whatever  form  it  is  ap- 
plied its  ultimate  composition  will  be 
Ca  CO3.  Thoroughly  air-slaked  lime 
is  exactly  the  same  material  as  finely 
ground  limestone.  This  fact  would 
tend  to  lead  us  to  apply  the  limestone 
because  it  is  cheaper  and  less  disagree- 
able to  handle.  The  amount  required 
will  vary  with  the  soil,  but  about  two 
tons  of  ground  limestone  per  acre  ap- 


plied every  five  years  will  usually  be 
found  sufficient.  Lastly  it  should  be 
remembered  that  lime  is  not  a  fertilizer, 
,but  a  soil  amendment,  and  should  be 
used  as  such.  In  Europe  recognition 
of  this  principle  has  given  rise  to  the 
proverbial  expression : 

"Lime  and  lime  without  manure, 
Will   make    both   farm    and  farmer 
poor." 


This  illustration  shows  about  half  of  Stoors  &  Harrison's  170,000  square  feet  of  glass,  under 
which  is  propagated  and  raised  a  vast  quantity  of  plant  life. 


Farming  in  Farfarshire,  Scotland 

(Continued  from  page  eleven) 

dition.    The  outgoing  tenant  is  also  al-  and  amount  of  feeding  stuffs  fed  to  the 

lowed  so  much  per  cubic  yard  for  all  animals. 

farm  yard  manure  left  on  the  farm.  The  tenant  is  allowed  time  to  lift  one 

The  price  is  fixed  greatly  on  the  quality  crop  before  he  pays  any  rent. 
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Some  History  of  Advanced  Registry  Testing 
and  What  Has  Been  Done  in  Ohio 

By  D.  R.  Vanatta 


The  testing  of  daiiy  cows  for  milk 
and  butter-fat  has  been  in  practice,  we 
might  say,  from  time  almost  immemor- 
ial, although  the  tests  conducted  up 
until  the  invention  of  the  Babcock 
tester  by  Prof.  S.  M.  Babcock  in  1890 
were  really  or  little  or  no  value,  for 
they  had  no  definite  nor  accurate  meth- 
od of  testing.  The  tests  which  were 
churned  would  be  of  wide  variation, 
due  to  the  fact  that  probably  no  two 
people  would  be  able  to  get  the  same 
amount  of  cream  in  the  butter,  which 
would  allow  for  a  wide  variation  in 
the  results  to  be  obtained. 

The  various  breeds  conducted  pri- 
vate tests  previous  to  this  date,  which 
although  inaccurate  to  a  certain  ex- 
tent, were  of  value  to  the  breed.  The 
Jersey  Cattle  Club  was  the  first  to  es- 
tablish rules  for  the  different  ages  of 
their  breed,  and  was  followed  by  the 
other  important  dairy  breeds  in  the  or- 
der named — Guernsey.  Aryshire  and 
Holstein-Friesian. 

This  work  has  been  carried  on  for 
the  past  few  years  under  supervision 
of  the  various  Experiment  Stations  and 
Agricultural  Colleges  of  the  respective 
states,  Wisconsin  being  the  leading 
state  in  this  work,  due  to  the  efforts 
of  Prof.  S.  M.  Babcock,  Gov.  Hoard 
and  others,  who  realized  the  benefits 
to  be  derived  from  this  work,  organ- 
ized testing  associations  which  were 
composed  of  a  number  of  dairy-farmers 
who  hired  one  man  to  do  their  testing 
and  this  man  would  visit  their  farm 
once  each  month  and  make  a  two  days ' 
test  with  the  Babcock  tester.  The  re- 
sults of  these  tests  were  given  to  the 
dairyman,   which  showed  him  which 


cows  in  his  herd  were  the  most  profit- 
able. This  work  was  also  taken  up  by 
some  of  the  other  states.  Xew  York 
being  a  close  second  in  the  number  of 
cows  tested.  The  work  in  Ohio  was 
only  begun  in  a  small  way  previous 
to  1907  through  the  efforts  of  our  pre- 
vious Professor  of  Dairying  J.  AY. 
Decker  and  Prof.  C.  S.  Plumb,  of  the 
Animal  Husbandry  Department  of  the 
University.  Since  that  time  the  work 
has  been  conducted  by  Prof.  Oscar  Erf, 
of  the  Dairy  Department,  who  has  been 
doing  all  in  his  power  to  push  the  work 
to  the  front  and  better  the  dairy  con- 
ditions in  our  state.  At  present  we 
have  112  Jerseys  in  this  year's  test, 
which  are  tested  two  days  in  each 
month  during  the  year;  106  Holsteins, 
which  have  made  the  seven-day  test, 
and  four  which  are  in  the  year's  test; 
24  Guenrseys  in  the  year's  test,  and  16 
Ayrshires  in  the  year's  test.  Besides 
this  work  we  have  one  testing  asso- 
ciation which  is  conducted  similar  to 
the  Wisconsin  associations.  I  might  say 
this  work  is  being  carried  on  by  stu- 
dents of  the  Dairy  Courses  and  Y^in- 
ter  Short  Course  students,  who  have 
learned  to  test  fairly  accurate,  also  by 
some  of  the  long  course  students  who 
have  been  specializing  along  dairj^ng. 
And  I  would  like  to  sslj  that  to  the 
student  who  expects  to  specialize  along 
dairy  lines,  the  writer  finds  it  is  well  ■ 
worth  while  to  do  some  of  this  work, 
for  it  brings  you  in  contact  with  the 
dairyman  who  is  able  to  give  you  some 
good  information  along  the  practical 
side  of  dairying,  and  at  the  same  time 
he  will  usually  be  able  to  ask  you  some 
practical  scientific  questions  which  con- 
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front  him  in  his  work,  which  will  tend 
to  fix  them  in  your  mind  as  points 
which  it  is  worth  while  to  know,  and 
at  the  same  time  you  are  receiving 
wages  which  is  worthy  of  consideration 
for  the  time  spent  at  this  work.  It 
also  tends  to  fix  the  type  of  cow  in 
one's  mind  which  is  the  large  producer 
and  correlate  the  form  with  function. 

The  following  are  some  of  the  rec- 
ords produced  by  cows  tested  by  the 
department  and  the  owners  of  the  cows : 

Jetty's  Peach,  J.  H.  B.,  No.  173,348, 
who  produced  11,282  lbs.  of  milk,  550 
lbs.  of  'butter-fat,  and  will  make  the 
double  A  class  in  this  breed,  which 
makes,  this  cow  the  highest  producer 
of  the  Jerseys  as  yet  tested  by  the  de- 
partment within  this  state.  This  cow 
is  owned  by  Dr.  S.  B.  Hartman,  of  Co- 
lumbus, Ohio,  who  has  thirty  in  the 
yearly  test. 

Doede  Bienna  Flora,  H.  B.,  who  pro- 
duced 511  lbs.  of  milk,  21.36  lbs.  of  but- 
ter-fat, in  seven  days,  which  in  itself 
speaks  well  for  this  cow,  and  is  the 
highest  Holstein  test  so  far  made  by 
this  department.  She  is  owned  by  F. 
A.  Branch,  of  Medina,  Ohio. 

Honor  Bright,  No.  17524,  who  pro- 
duced 12,674  lbs.  of  milk,  694.69  lbs.  of 
butter-fat  in  one  year,  which  is  the 
highest  record  produced  for  any  Guern- 


sey tested  in  the  state.  She  is  owned 
by  Myron  C.  Bright,  of  Youngstown,  0. 

The  following  is  a  list  of  some  of  the 
more  prominent  persons  who  are  doing 
testing  in  their  herds: 

L.  E.  Holden,  of  the  Good  Hole  farm, 
Mentor,  Ohio. 

S.  B.  Hartman,  Columbus,  Ohio. 

F.  A.  Branch,  Medina,  Ohio. 
J.  White,  Greenfield,  Ohio. 

Sears  &  Nichols  Co.,  Chillicothe,  0. 
H.  E.  Stokes,  Waynesville,  Ohio. 

G.  A.  Dinol,  East  Claridon,  Ohio 
L.  C.  Council,  Fayette,  Ohio. 

F.  N.  Burr,  Wauseon,  Ohio. 

The  above  list  of  names  tends  to 
show  that  our  most  important  dairy- 
men and  breders  realize  that  this  work 
is  worth  while  to  them,  and  what  the 
student  should  do  is  to  help  extend  the 
work  in  his  home  community.  It  has 
been  suggested  by  one  of  our  Profes- 
sors that  the  students  should  go  further 
and  collect  a  purse  for  the  dairyman 
who  has  the  best  testing  cow  for  the 
next  year.  This  would  show  the  dairy- 
men of  our  state  that  the  students  are 
interested  in  this  work  and  they  would 
take  more  interest  in  it  and  thus  real- 
ize the  best  results  from  their  oppor- 
tunities, which  are  open  to  any  breeder 
of  registered  dairy  cattle  of  today. 
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Humus 

By  W.  J.  Hendrix 


The  most  difficult  thing  about  a  dis- 
cussion of  humus  is  to  give  a  definition 
of  the  term.  Humus  in  a  popular  sense 
is  almost  anything  that  will  give  a  dark 
color  to  the  soil  and  make  it  light  and 
open.  This  is  about  as  good  a  definition 
as  can  be  given  if  the  above  is  qualified 
by  adding  that  it  is  partly  decayed  or- 
ganic matter.  The  term  is  so  compre- 
hensivce.  that  from  the  time  organic 
matter  is  received  by  the  soil  and  when 
decay  first  sets  in  till  the  organic  mat- 
ter is  entirelj^  decomposed,  it  would  not 
be  improper  to  call  the  substance 
humus.  AYe  cannot  see  any  vaild  objec- 
tion to  calling  well  rotted  manure,  that 
is  hauled  from  some  barnyards,  humus. 
Here  the  decay  has  taken  place  and  the 
liulk  of  material  often  reduced  to  one- 
half,  so  it  fits  the  definition  in  that  it  is 
partlv  decayed  organic  matter.  Per- 
haps one  of  the  advantages  of  fresh  ma- 
nure over  partly  decayed  manure  may 
be  explained  on  this  basis.  Every  one  ad- 
mits that  humus  and  its  decay  is  bene- 
ficial to  the  physical  condition  of  the 
soil,  but  where  manures  have  been  al- 
lowed to  decay  at  least  one-half  before 
being  added  to  the  soil  the  effect  of  this 
decay  is  lost,  not  to  count  the  undesir- 
able change  that  has  taken  place  in 
the  manure  or  the  loss  of  elements  by 
leaching. 

The  bacteriological  definition  differs 
very  little  from  the  popular  one.  That 
is  humus  is  defined  simply  as  "decay- 
ing organic  matters  in  the  soil,"  by  Lip- 
man,  America's  greatest  soil  bacteri- 
ologist. No  doubt  as  more  is  known 
about  soil  bacteriology,  the  term  will  be 
restricted  in  its  meaning. 

In  chemistry  humus  is  defined  as  salts 
of  the  humic  acid  group.    The  humic 


acids  are  humic,  ulmic,  cerenic  and 
apocerenic.  In  nature  ulmic  acid  and 
ulmin  occur  in  brown  humus,  while 
black  humus  contains  humic  acid  and 
humin.  Humic  acid  may  be  prepared 
artificially  by  boiling  sugar,  starch  or 
gum  with  an  alkali  or  a  strong  acid.  The 
composition  of  humic  acid  prepared  in 
the  above  manner  is  given  by  Storer  to 
be  C,oH,,Oio+3HoO.  Storer  gives  the 
composition  of  ulmic  acid  C^qRosO^o-^ 
H^O.  but  he  does  not  attempt  to  give 
the  structural  formula  for  either  of 
these  acids.  It  will  be  noticed  that 
neither  of  these  acids  contain  nitrogen. 
This  is  not  true  in  nature,  however,  as 
humus  always  contains  nitrogen,  al- 
though in  varying  amounts.  Cerenic 
and  apocernic  acids  are  the  products  of 
the  decomposition  of  humus.  In  decay- 
ing organic  matter  these  acids  occur  in 
the  follow^ing  order:  Ulmic,  humic, 
cerenic  and  apocernic,  the  ulmic  being- 
first  to  appear  in  the  brown  humus  or 
peat,  later  as  decay  continues  and  the 
substance  turns  darker  humin  replaces 
the  ulmin.  It  will  be  noticed  that  Storer 
gives  ulmic  acid  a  larger  per  cent,  of 
carbon  than  humic.  This  is  reasonable 
because  as  the  decay  continues  CO,  is 
given  off,  thereby  reducing  the"  per  cent, 
of  carbon.  Cerenic  and  apocerenic  acid 
salts  only  occur  in  moist,  loose  open 
soils  where  oxidation  is  easy  and  are  the 
last  products  of  decaying  organic  mat- 
ter. 

These  acids  act  strongly  upon  the 
more  decomposable  silicates  of  the  soil 
and  may  in  the  course  of  time  dissolve 
out  most  of  the  plant  food  ingredients. 
Further  investigation  may  show  that 
some  of  the  action  now  credited  to  hu- 
mic acids  may  be  given  to  carbonic  acid. 
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It  is  hard  to  distinguish  the  action  of 
these  acids  apart  in  the  soil,  due  to  the 
fact  that  they  are  so  closely  associ- 
ated and  there  is  alwaj^s  such  a  large 
per  cent,  of  CO^  present  in  the  soil. 

Normal  humus  stands  very  close  to 
peat  and  if  humus  were  compressed  it 
would  be  hard  to  tell  it  from  peat. 
Yet  peat  if  removed  from  its  bed  re- 
quires a  great  amount  of  oxidation  and 
neutralization  with  lime  'before  it  an- 
swers the  purpose  of  humus.  It  might 
be  proper  to  sa}^  that  peat  is  humus 
soaked  with  antiseptics  or  acidefied. 

The  organic  matter  is  decomposed 
by  bacteria  and  fungi.  These  agents 
act  only  under  certain  moisture  and 
temperature  conditions.  When  mois- 
ture is  absent  oxidation  is  very  rapid 
on  open  loose  soils  and  all  traces  except 
the  ash  of  organic  matter  disappears. 
This  is  what  occurs  in  arid  regions. 
Where  there  is  an  excess  of  moisture 
decay  only  goes  on  for  a  short  time,  the 
material  turns  brown  due  to  the  forma- 
tion of  ulmic  acid  and  the  material 
gives  an  acid  reaction.  This  is  the  con- 
dition in  logs.  Only  a  few  kind  of  bac- 
teria can  work  and  these  must  derive 
their  oxygen  from  the  compounds  in 
the  materials  because  the  water-logged 
condition  excluding  all  free  oxygen, 
hence  we  have  Marsh  gas  CH^,  phos- 
phorus and  similar  substances  given  off 
at  the  surface  of  the  log.  A  few  moulds 
act,  but  for  all  practical  purposes  the 
whole  mass  is  sterile,  the  bacteria  hav- 
ing been  killed  off  by  the  formation  of 
free  acids.  This  is  demonstrated  by  the 
fact  that  even  after  old  swamps  are 
thoroughly  drained  they  have  to  be 
limed  and  stirred  before  they  produce 
crops.  In  the  logs  the  materials  are 
kept  in  almost  perfect  preservation  for 
many  years.  The  old  vegetation  that 
has  gone  down  in  the  Buckeye  Lake 
has  turned  brown,  but  retains  its  form 


and  probably  will  retain  its  form  as 
long  as  undisturbed,  even  though  it  be 
centuries.  There  is  no  doubt  a  slow 
change  taking  place  in  this  vegetation, 
but  we  do  not  know  just  what  it  is.  If 
we  did,  perhaps  we  would  be  one  step 
nearer  the  explanation  of  the  formation 
of  coal. 

Humus  is  formed  best  in  w^ell  aired, 
moist  soils.  Here  no  injurious  effects 
from  the  free  acids  are  felt,  but  the 
organic  matter  is  changed  into  a  sub- 
stance where  the  nitrogen  is  more  avail- 
able than  formerly  and  the  humus  holds 
moisture  due  to  its  affinity  for  water. 
When  wet  it  is  plastic;  in  this  way  it 
acts  in  the  same  way  as  dough,  hold- 
ing the  gases  of  the  soil  and  making  the 
soil  light  and  of  a  desirable  physical 
nature.  When  the  bases  break  their 
prison  walls  the  gelatinous  form  retains 
its  shape,  making  passage  waj-s  for  cir- 
culation of  air.  The  gelatinous  humus 
also  catches  and  holds  the  dissolved  sol- 
ids in  the  soil. 

Cultivation  greatly  aids  humification 
in  opening  the  soil  to  the  air,  it  destrib- 
utes  the  humifying  organisms  and  dis- 
tributes the  organic  matter  in  order  that 
these  organisms  may  act  upon  it  more 
readily.  In  loose,  sandy  soil  humus  dis- 
appears very  rapidly,  due  to  the  vigor- 
ous action  of  the  organisms,  stimulated 
by  the  free  supply  of  oxygen  and  the 
ready  removal  of  gases  excreted  by  the 
organisms,  while  on  the  other  hand  in 
heavy  clay  soils  organic  matter  decays 
slowly,  assuming  a  peaty  form.  In  this, 
soil  the  organisms  cannot  get  free  oxy- 
gen, the  gases  excreted  by  the  organ- 
isms cannot  escape  and  the  soils  give 
an  acid  reaction. 

The  color  of  a  great  many  soils  is  due 
to  humus.  Throughout  the  Miami  Val- 
ley, what  is  known  as  black  land  is  look- 
ed on  by  the  farmers  as  being  the  best 
land.    The  color  of  this  land  is  due  to- 
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the  large  amount  of  humus  in  the  soils. 
Most  soils  will  get  darked  in  color  as 
manures  are  added.  We  have  seen  soils 
that  were  white  changed  to  a  chocolate 
brown  in  ten  years  by  thorough  tillage, 
rotations  of  crops  and  additions  of  ma- 
nures. 

The  amounts  of  humus  in  the  soil  was 
first  estimated  by  burning  off  the  voli- 
tile  matter.  This  gives  too  high  results 
because  many  soils  contain  organic  sub- 
stances which  from  a  chemical  point  of 
view  are  not  humus.  Then  again  there 
are  other  losses  that  must  be  considered. 
The  only  accurate  method  now  in  use  is 
the  Grandeau  method.  The  one  used  in 
the  laboratory — namely,  by  treating  the 
soil  with  an  acid,  then  ammonia  and  fil- 
tering. By  adding  acid  to  this  solution 
the  humic  acid  is  precipitated. 

In  arid  soils  the  humus  content  often 
falls  below  .3+.  This  small  amount  of 
humus  manifests  itself  in  the  light  gray 
color  of  the  soil.  In  humid  regions  the 
humus  rarely  exceeds  in  cultivated 
fields  .5+  and  often  falls  below  .3+. 
Meadows  and  woodlands  contain  the 
highest  per  cent,  of  humus.  In  peat 
marshes,  however,  it  runs  up  as  high  as 
.20-\-  or  above. 

The  insoluble  humates  of  lime,  magne- 
sium, iron,  manganese,  and  aluminum 
are  present  in  most  soils. 

The  ash  from  a  humus  from  Minneso- 
ta prairie  soils  shows  the  following  an- 


alysis : 

Insoluble  matter    61.97-^ 

K,0   7.50 

Na^O   8.13 

CaO   0.09 

MgO    0.36 

Fe^O    3.12 

AI2O3   3.45 

PA   12.37 

Sbg   98 

CO2    1.65 


Humus  varies  greatly  in  the  per  cent. 


of  nitrogen  from  1.71-}-  in  humid  re- 
gions to  22-\-  in  arid  regions. 

Investigations  in  Kansas  have  shown 
that  the  larger  the  number  of  bacteria 
per  cubic  centimer  the  richer  the  soil. 
On  the  request  of  Prof.  Hilgard  these 
soils  were  analyzed  for  humus  and  it 
was  also  found  that  the  richest  soils 
contained  the .  largest  amount  of  hu- 
mus. It  was  found  that  a  productive 
soil,  a  large  number  of  bacteria  per 
cubic  centimeter  and  a  large  per 
cent  of  humus  went  hand  in  hand, 
each  factor  varying  directly  with  the 
other.  This  is,  however,  as  one  would 
expect,  as  humus  is  the  food  for  the 
bacteria  and  they  would  be  most  plen- 
tiful where  food  was  most  plentiful. 
Whether  the  increased  fertility  of  the 
soil  was  due  to  the  large  number  of  bac- 
teria present  or  the  large  amount  of 
humus  present  is  rather  hard  to  tell — 
probably  due  to  both.  European  inves- 
tigators have  sterilized  soil  with  carbon 
bisulphide  and  other  antiseptics.  They 
obtained  a  falling  off'  in  the  crop  pro- 
duction for  the  first  couple  seasons,  but 
when  the  soil  regained  a  part  of  its  bac- 
terial flora  there  was  an  enormous  in- 
crease in  crops,  but  Avhen  sufficient  time 
had  i)assed  for  the  replacement  of  the 
entire  flora  crop  production  went  back 
to  normal. 

The  Kansas  investigators  found  soil  to 
contain  as  high  as  33,000,000  bacteria 
per  c.  c.  This  is  much'  higher  than  the 
results  obtained  by  European  investiga- 
tors, their  figures  running  from  one-half 
million  to  30  millions  i)er  gram.  Most 
counts  range  from  one  to  five  millions 
bacteria.  My  own  counts  have  been 
made  in  winter,  when  the  count  is  al- 
ways much  lower  and  have  counted 
from  one  to  five  millions  bacteria  per 
gram  dry  soil.  My  counts  have  shown 
on  the  average  that  soils  containing  the 
largest  amounts  of  humus  contain  the 
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larger  number  of  bacteria.  For  exam- 
ple, soil  taken  from  the  horticultural 
gardens  gave  a  count  of  one  to  one  and 
a  half  millions  per  gram  of  dry  soil, 
while  building  sand  used  in  the  Student 
building  gave  a  count  of  4,850  bacteria 
per  gram  of  dry  sand.  It  must  be  re- 
membered that  it  takes  a  larger  bulk 
of  garden  soil,  however,  to  make  a 
gram  than  it  takes  of  buuilding  sand. 

I  made  a  count  on  fresh  cow  manure, 
getting  over  334  millions  bacteria  per 
gram  of  dry  matter.  Taking  the  average 
size  of  'bacteria,  a  c.  c.  will  hold  about 
600  millions  bacteria.  Of  course  a  c.c. 
of  dry  manure  will  not  weigh  one  gram. 
Authorities  say  that  almost  one-half  of 
the  weight  of  the  dry  matter  in  faeces 
are  bacteria.  From  these  figures  it  is 
easily  seen  that  humus,  bacteria,  moulds 
and  fungi  are  closely  dependent  on  one 
another. 

Humus  is  distributed  evenly  in  the 
soil  by  fungi  and  animal  life.  A  sec- 
tion of  soil  shows  the  humus  evenly 
distributed  in  the  soils,  while  roots  and 


other  organic  matter  is  distributed  very 
unevenly.  The  fungus  lives  on  the  or- 
ganic matter,  but  its  mycelia  threads 
run  in  all  directions  in  the  soil  like 
spider  webs.  These  threads  serve  as 
means  of  distribution  for  humus  after 
it  is  assimulated  by  the  fungi.  "Worms 
have  a  great  influence  on  distribution 
of  humus.  Every  one  is  familiar  with 
Darwin's  classic  estimation  of  the 
material  that  is  transported  to  the  sur- 
face by  angle  worms.  Insects  of  all 
kinds  that  live  underground  aid  in  dis- 
tribution of  organic  matter. 

Summing  up  the  beneficial  effects  of 
humus  in  the  soil,  they  are : 

1.  Humus  is  the  pathway  by  which 
organic  matter  is  changed  into  plant- 
food. 

2.  Humus  is  food  for  beneficial  bac- 
teria in  the  soil. 

3.  It  improves  the  physical  condition 
by  making  it  more  porous,  thereby  aid- 
ing ventilation  of  the  soil. 

4.  It  helps  retain  moisture,  and 

5.  Promotes  chemical  action. 


Co-operation 


Observers  have  often  declared  that 
the  Danish  farmer  is  the  most  success- 
ful business  man  among  the  farmers  of 
the  world.  This  is  largely  due  to  a 
remarkable  practical  system  of  co-oper- 
ation, which,  together  with  the  move- 
ment for  social  and  intellectual  uplift- 
ing of  the  peasant  class,  has  given  the 
Danish  farmers  political  supremacy  and 
consequent  generous  government  aid  to 
agriculture. 

Another  unique  feature  is  the  inten- 
sive cultivation  of  the  soil.  The  Dan- 
ish farms  are  market  gardens.  Every 
inch  is  cultivated.  In  Denmark  there 
is  no  cry,  "Back  to  the  Farm."  Farm 


life  is  considered  attractive,  not  only 
a  patriotic  duty  but  a  pleasure  as  well. 

Co-operation  is  by  no  means  limited 
to  the  dairy  indutsry.  The  Danish 
farmers  co-operate  in  every  possible 
way.  There  are  co-operative  industries 
and  institutions  covering  every  branch 
of  farming  and  farm  life.  But  as  ap- 
plied to  dairying,  co-operation  is  seen 
at  its  best. 

There  are  more  than  a  thousand  co- 
operative creameries  in  Denmark  with 
an  overwhelming  majority  of  the  farm- 
ers as  patrons,  and  through  their  co- 
operative export  societies  the  farmers 
themselves  attend  to  the  business  end 
of  dairying. 
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EDITORIAL 

Great  things  have  been  transpiring 
during  the  past  year  concerning  the 
scarcity  of  the  products  of  consumption. 
This  exigency  has  led  the  people  to 
reflect  upon  certain  causes  of  the  pres- 
ent situation.  Of  the  three  great  nat- 
ural resources  upon  which  our  future 
is  somewhat  dependent  are  forests, 
mines,  and  land.  It  is  plainly  seen 
that  our  great  forests  are  fast  becom- 
ing exhausted.  At  the  present  rate  of 
consumption  our  mines  are  of  only 
short  duration,  and  with  the  great  in- 
creasing demand  there  only  remains 


one  of  the  three  which  is  apparently 
inexhaustible,  namely,  the  land.  This, 
the  basis  of  progress,  is  capable  of  re- 
newing its  bounty  for  an  indefinite 
period.  Agriculture  without  a  doubt 
has  the  primary  place  in  national  de- 
velopment. Progress  ultimately  de- 
pends on  the  proper  treatment  of  our 
soil,  for  there  lies  hidden  the  source  of 
energy.  This  country  has  been  blessed 
with  a  good  soil,  then  why  in  some 
places  has  it  been  abandoned  because 
of  its  apparent  exhaustion?  Because 
of  improper  treatment  and  wasteful 
methods  of  operation.  This  is  what 
brings  down  the  average  and  has  caus- 
ed the  supposed  alarming  situation  and 
cries  of  distress.  How  can  the  land  be 
made  to  produce  more  and  do  it  in- 
definitely? By  better  tillage  opera- 
tions, crop  improvement,  various  phases 
of  stock  raising,  conservation  and 
proper  application  of  fertilizing  mate- 
rials, adaptation  of  soil  and  crops  to 
each  other,  and  diversification  and  ro- 
tation of  crops.  This  is  not  only  a  the- 
ory, but  has  been  worked  out  in  prac- 
tice by  many  of  the  older  countries 
which  have  been  producing  for  centu- 
ries, and  at  the  present  time  the  aver- 
age yield  is  nearly  double  that  of  this 
country.  Above  all  no  more  land  should 
be  cultivated  than  can  he  thoroughly 
tilled ;  this  means  increase  in  produc- 
tion and  larger  profits.  It  is  only  a 
matter  of  time  when  more  intensive 
methods  will  be  practiced;  when  the 
yield  will  be  greatly  increased  and  at  a 
decrease  in  cost  of  production. 


We  wish  to  anounce  to  our  readers 
that  the  cuts  used  in  this  issue  were 
intended  to  be  used  in  the  Horticultural 
number,  but  owing  to  an  unavoidable 
circumstance  we  received  them  too  late 
for  that  issue.  We  are  therefore  using 
them  to  illustrate  this  issue,  though 
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probably  not  as  appropriate  as  they 
would  have  been  for  the  Horticultural 
number.  AYe  are  hidebted  to  The  Storrs 


&  Harrison  Co.,  seedsmen  and  nursery- 
men, for  the  use  of  the  cuts,  and  to 
them  we  extend  onr  thanks. 


Present  Situation  of  Oleomargarine  Question 

By  Prof.  Oscar  Erf 


It  might  be  interesting  to  the  readers 
of  ''The  Student"  who  are  interested 
in  dairying  to  know  that  the  oleomar- 
garine people  have  attacked  the  Grout 
Bill,  which  imposes  a  tax  of  ^  cent  on 
legitimate,  white  oleomargarine  and  a 
tax  of  10c  on  oleomargarine  colored  to 
resemble  butter.  An  attempt  is  being 
made  to  do  away  with  this  law  and  es- 
tablish one  which  demands  a  tax  of  2 
cents  on  oleomargarine  w^hicli  is  colored 
yelloAY. 

On  April  20th  the  Agricultural  Com- 
mittee of  the  House  of  Representatives 
listened  to  the  discussions  between  the 
oleomargarine  forces  and  those  opposed 
to  fraud  in  the  sale  and  use  of  butter 
substitutes.  Representatives  in  behalf 
•of  pure  butter  were  present  from  about 
twenty  states.  It  was  universally 
agreed  that  oleomargarine  is  a  legiti- 
mate product  if  made  from  wholesome 
fats  and  it  was  not  the  desire  to  pro- 
hibit the  manufacture  or  use  of  the 
same.  It  was,  however,  universally 
agreed  that  every  attempt  should  be 
made  to  drive  the  fraud  out  of  the 
business :  that  oleomargarine  should  be 
sold  for  what  it  is  and  not  be  mas- 
.c[ueraded  as  butter;  that  there  should 
.be  a  clear  line  of  demarkation  between 
butter  and  oleomargarine,  Avhich  might 
,be  accomplished  by  coloring  all  butter 
■a  yellow  hue  and  allowing  oleomar- 
garine to  remain  in  its  original  white 
state.  This  would  enable  the  consumer 
to  distinguish  between  the  two. 

White  oleomargarine  is  made  from 


the  pure  oleo  and  neutral  oils  and  is 
the  best  grade  of  oleomargarine  on  the 
market.  At  the  present  time  this  sells 
for  from  16c  to  18c  per  pound,  leaving 
a  handsome  margin  of  profit  for  the 
manufacturer.  If  this  same  oleomar- 
garine is  mixed  with  cheaper  oils  such 
as  cotton  seed,  mustard  seed  and  palm 
oils,  thus  reducing  the  cost  of  manufac- 
ture and  making  an  inferior  article,  on 
account  of  its  yellow  hue  it  sells  upon 
,the  market  for  but  2c  less  than  good 
.creamery  butter,  the  average  cost  of 
which  has  been  about  30c  this  past  win- 
ter. If  this  is  to  be  a  poor  man's  pro- 
duct, the  dairymen  would  like  to  see  it 
sold  for  12c  per  pound  rather  than  to 
have  this  inferior  product  put  upon  the 
market  and  palmed  off  upon  the  poor 
man  as  butter,  allowing  the  manufac- 
turers to  make  a  profit  of  18  cents  per 
pound. 

We  hope  that  every  one  will  look  at 
this  from  an  unselfish  standpoint  and 
assist  in  strengthening  the  Orout  Bill 
which  has  been  violated  so  many  times 
during  the  past  year.  According  to  the 
report  of  the  United  States  Revenue 
Department,  87  per  cent,  of  the  oleo- 
margarine sold  this  past  year  was  col- 
ored and  the  ten-cent  tax  was  paid  on 
only  3  per  cent,  of  it,  84  per  cent,  being 
sold  in  direct  violation  of  the  law,  the 
manufacturer  paying  only  i/4  cent  per 
pound.  This  shows  the  representaive 
class  of  men  that  are  engaged  in  this 
business  and  we  hope  that  the  law  can 
be  made  strong  enough  to  bring  them 
to  time. 
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NEWS  NOTES 


G.  H.  Stevenson,  Secretary  of  the  Na- 
tional Corn  Exposition,  has  established 
his  office  in  the  city  and  arrangements 
are  being  made  for  the  fourth  National 
Corn  Exposition  to  be  held  at  the  State 
Fair  grounds  from  Jan.  30  to  Feb.  11. 
It  is  not  confined  exclusively  to  corn, 
but  embraces  all  kinds  of  grains  and 
grasses,  as  well  as  practical  demonstra- 
tions of  up-to-date  methods,  based  on 
the  experiments  of  agricultural  colleges 
and  experiment  stations.  It  is  expected 
that  about  thirty  state  agricultural  col- 
leges and  experiment  stations  will  rep- 
resent some  special  feature  of  their 
most  advanced  experimental  work.  In 
connection  with  the  exhibit,  daily  meet- 
ings will  be  held  where  various  eco- 
nomic farm  questions  of  national  im- 
portance will  be  discussed. 


During  the  past  winter  a  great  deal 
of  damage  was  done  to  the  wheat  crop 
in  some  sections  of  the  state.  This  dam- 
age was  practically  confined  to  eight 
counties  in  the  northwestern  part  of 
the  state,  where  lack  of  drainage  caus- 
ed the  formation  of  an  ice  sheet  which 
resulted  in  the  destruction  of  the 
wheat.  In  some  parts  10  to  15  per 
cent,  of  the  area  has  been  plowed  and 
planted  to  other  crops.  With  the  ex- 
ception of  this  area  the  wheat  crop  is 
better  than  usual. 


Prospects  are  bright  for  the  carry- 
ing on  of  extension  schools  for  the  com- 
ing year,  as  sixty  applications  have  al- 
ready been  received.  '  This  shows  the 
growing  demand  for  work  of  this  kind 
and  the  results  of  the  good  work  done 
by  the  department  during  the  past 
year. 


Under  the  auspices  of  the  Danish- 
American  Asociation,  Professor  Bern- 
hard  Boeggild,  of  the  Royal  Danish 
Agricultural  College  of  Copenhagen^ 
will  visit  the  United  States  during  May^ 
June  and  July,  delivering  a  series  of 
lectures  at  a  number  of  universities  and 
agricultural  colleges  on  Dairying  and 
Milk  Supply,  at  the  same  time  study- 
ing our  methods  and  conditions.  He  is 
perhaps  the  greatest  living  authority 
on  Dairying  in  Europe.  At  a  critical 
period  he  directed  the  energy  of  the 
Danish  farmers  from  the  unprofitable 
production  of  bread-stuffs  toward  the 
golden  field  of  dairying.  As  a  conse- 
quence the  prosperity  has  been  greatly 
increased  and  is  largely  based  upon  the 
dairy  industry. 


Arrangements  have  been  made  to  run 
a  Special  Dairy  Train  over  the  Erie 
Railroad,  May  24,  25  and  26.  The  train 
will  run  from  Cleveland  to  Warren,  and 
from  there  throug'h  Akron  to  Warren. 
Fifteen  stops  of  an  hour  and  a  half  each 
will  be  made  at  various  places  along  the 
line.  Instructions  in  feeding  and  judg- 
ing dairy  cattle,  the  care  of  mlik  and 
breeds  best  adapted  to  milk  production, 
will  be  given.  The  train  will  carry 
cows  of  the  more  important  dairy  types. 
Night  meetings  will  also  be  held  at 
Akron  and  Warren  and  will  afford 
splendid  opportunities  to  receive  valu- 
able instruction  in  dairy  work. 


The  judging  class  in  Animal  Hus- 
bandry, under  the  direction  of  Prof. 
Marshall,  took  a  trip  to  Thomas  E. 
Johnson's  stock  farm.  May  7.  On  May 
14,  they  will  visit  the  stock  farm  of  Car- 
penter &  Ross,  Mansfield,  Ohio. 
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By  the  passage  of  the  Wilber  Bill 
county  commissioners  are  given  au- 
thority to  establish  experiment  farms 
in  Ohio  counties.  On  petition  of  200 
or  more  taxpayers  in  a  county  the 
connnissioners  are  to  submit  to  a  ref- 
erendum election  the  project  of  estab- 
lishing such  a  farm.  Officers  of  the 
Ohio  Station  are  to  assist  in  selecting 
sites  and  are  to  co-operate  with  local 
authorities  in  experiments.  Products 
not  required  for  farm  stock  and  food 
for  employes  are  to  be  sold  and  pro- 
ceeds used  to  defray  expenses. 


Before  a  small  but  appreciative  au- 
dience Thursday  evening,  May  5,  Prof. 
^Marshall,  of  the  Animal  Husbandry  De- 
]>artment.  read  an  interesting  and  in- 
structive paper  upon  the  Relation  of 
Biology  to  Agriculture.  This  Avas  the 
first  of  the  Sigma  Pi  lectures  given 
this  spring  and  showed  considerable 
preparation.  The  Professor  dealt  Avith 
his  subject  from  the  vicAvpoint  of  an 
agriculturist.  ncA^ertheless  the  subject 
Avas  handled  in  both  a  scholarly  and 
scientific  manner. 


The  UniA^ersity  has  recentl}^  pur- 
chased a  ColdAvell  traction  laAA^n  moAver 
of  14:  horse-poAver  to  niOAv  the  campus. 
The  machine  cuts  a  sAvath  40  inches 
Avicle  and  has  a  Avorking  speed  of  fiA^e 
miles  per  hour.  The  moAver  Aveighs  one 
ton  and  is  provided  Avith  a  roller  Avhich 
assists  in  IcA^eling  the  laAAm.  The  ma- 
chine can  do  the  Avork  of  tAVO  men  Avith 
horse  moAvers  and,  although  it  cost 
eleA^en  hundred  dollars,  it  is  consid- 
ered as  a  paying  investment. 


Arrangements  are  being  made  by  the 
College  of  Agriculture  to  give  fair  ex- 
hibits in  various  parts  of  the  state. 
The  dates  and  places  have  not  fully 
been  decided  upon. 


University  Grange  No.  1620  of  Frank- 
lin County  initiated  about  thirty-five 
members  at  their  last  meeting  on  April 
30.  Only  the  first  tAvo  degrees  Avere 
given,  the  third  and  fourth  being  given 
at  the  next  regular  meeting.  The  ncAV 
members  are  mainl}"  students  from  the 
Sophomore  class  of  the  College  of  Agri- 
culture and  Domestic  Science.  With 
Prof.  McCall  as  Master,  the  G-range  is 
at  present  in  a  thriAdng  condition. 


The  Agricultural  Extension  Depart- 
ment has  been  carrying  on  seventeen 
spraying  demonstrations  under  the  di- 
rection of  Messrs.  Shields,  Wade,  Sher- 
man, Melchers  and  BenboAver,  in  differ- 
ent parts  of  the  state.  The  demonstra- 
tors giA^e  instructions  on  the  methods  of 
treatment  of  the  A^arious  diseases  and  on 
application  of  fiA^e  or  more  farmers  Avill 
spray  the  trees. 


The  Department  of  Agronomy  is  con- 
ducting duplicate  variety  tests  for  the 
Franklin  County  Corn  ImproA^ement 
Association.  It  is  planned  to  have  a 
meeting  of  the  associa;tion  on  the  Uni- 
A^ersity  farm  at  corn  harvest  and  dis- 
cuss the  results. 


Through  the  co-operative  depart- 
ment of  the  Experimental  Station  nine- 
ty-one A^ariety  tests  of  corn  haA'-e  been 
arranged  for  by  corn  associations 
throughout  the  state.  During  the  sum- 
mer, field  meetings  Avill  be  held  at  these 
places. 


On  May  6,  Professor  Oscar  Erf  spoke 
before  the  Boardman  Club  of  Youngs- 
toAvn,  on  the  subject,  ''The  Care  of  coaa's 
and  BoA^ne  Tuberculosis." 


Prof.  Oscar  Erf  Avas  in  Washington, 
D.  C,  May  11,  in  behalf  of  the  preven- 
tion of  the  repeal  of  the  Grout  Bill. 
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A  new  Agricultural  Extension  Bulle- 
tin has  recently  been  pu^blished  on  the 
"Pear  Brown  Rot  and  Scab"  and  "The 
Lime  Sulphur  Spray;"  by  Prof.  Wen- 
dell Paddock,  of  the  Horticultural  De- 
partment. 


W.  G.  Yeager,  '08,  and  C.  W.  DePue, 
'09,  of  Falfurrias,  Texas,  were  recently 
elected  President  and  Secretary,  re- 
spectively, of  the  Sanol,  West  Texas, 
Farmers'  Institute. 


Secretary  A.  P.  Sandles,  of  the  State 
Board  of  Agriculture,  addressed  the 
Country  Life  Association  at  Townshend 
Hall,  May  11. 


The  regular  monthly  meeting  of  the 
Agricultural  Society  was  held  May  4. 


Colleees  on  Wheels 

A  few  years  ago  the  Department  of 
Agriculture  of  the  State  of  New  York 
aroused  the  community  on  the  subject 
of  the  supposed  abandoned  farms  in 
New  York  State  and  lack  of  interest 
shown  by  many  farmers  in  following 
up  modern  methods  of  agriculture.  A 
great  convention  was  held  in  1907  at 
Syracuse,  consisting  of  farmers,  farm- 
ers' institutes,  railroads  and  all  inter- 
ested in  agriculture.  The  railroads  ex- 
pressed their  willingness  to  co-operate 
and  offered  a  free  train;  this  resulted 
in  the  first  agricultural  special  ever  run 
in  New  York  in  November,  1908,  under 
the  auspices  of  the  Agricultural  Col- 
lege. 

This  was  something  needed  for  the 
eastern  states  and  was  an  immense  suc- 
cess. Various  lectures  were  given  on  Milk 
Production,  Potatoes,  Beans,  Alfalfa, 
Poultry,  Fruit  Culture,  and  Corn  Culti- 
vation. Since  this  time  Cornell  has  run 
several  Agricultural  Specials,  the  rail- 
road provides  the  free  train  and  the 


college  the  material.  Since  this  time 
many  other  college  have  taken  up  the 
work. 

Agricultural  special  trains  have  now 
become  a  regular  feature  in  railroad- 
ing as  aforce  co-operating  with  the 
farmer  for  better  development.  They 
are  run  on  the  most  practical  plan, 
some  for  one  day,  others  for  longer 
time,  depending  on  the  territory  to 
cover. — Abstract  from  Harper's  Week- 


"Peace  has  her  victories  no  less  re- 
nowned than  war." 

"But  less  profitable.  Nobody  ever 
hangs  up  gate  money  for  a  debate." — 
Louisville  Courier-Journal. 

Teacher  to  Jewish  Boy — "How  many 
seasons  are  there  in  a  year?" 

Levi — "Two.  A  dull  season  and  a 
bus3^  season." 


Smart 
Snappy 
Stuff 

...  for  ... 

$20.00  to  $30.00 


Columbus  Tailoring  Co. 

149  N.  High 

F.  C.  RICHTER.  Prop. 


^AV.  mAK\N'  r^t 


YOUR  56N 
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Prominent  Breeders  of  Live  Stock 

We  know  these  breeders  to  be  reliable  and  safe. 


BERKSHIRE  SWINE 

The  home  of  LONGFELLOW  PREMIER  C, 
98700.  Pronounced  by  the  best  judges  of  Amer- 
ica the  greatest  Berkshire  Boar  in  the  world. 
Stock  of  either  sex  for  sale  by  Longfellow  Pre- 
mier C ;  sows  bred  to  Longfellow  Premier  C. 

A.  E.  FISHER 

Grove  City,  Franklin  County,  Ohio. 
P.  O.  Orient,  Ohio. 


Cherry  Valley  Devon  Herd 

My  Devons  are  bred  for  milk  and  beef  quali- 
ties. The  farmers'  cow  and  no  mistake.  Call  and 
see  my  herd  and  be  convinced  that  the  Devon  is 
the  best  of  cattle  for  beef,  butter,  milk  and  beauty. 

J.  C.  SHAW 

p.  O.  Box  537  NEWAKK,  OHIO. 


Maxwalton  -  Shorthorns 

We  breed  them,  show  them,  win  with  them,  and  sell  them  at  prices  to  suit  all. 


CARPENTER  &  ROSS, 


MANSFIELD,  OHIO 


OAKLAND  SHORT  HORNS 

The  result  of  the  past  season's  showing  at  the  leading  fairs 
and  stock  shows  is  good  evidence  of  the  quality  and  high  grade  of 
the  Oakland  Herd.    The  calves  of 

GLENBROOK  SULTAN 

the  great  breeding  bull,  have  been  outranked  but  once  in  the  past 
season's  shows. 

Visit  the  farm  and  be  convinced  that  the  best  are  found  there. 

THOS.  JOHNSON  &  SON 

COLUMBUS,  OHIO 


Ealph  Pestle, 

WHITE-STOCK  FARM 

YORKSHIRE  SWINE 


F.  L.  Postle, 


Wayne  C.  Postle 


SHORT  HORN  CATTLE 
SHROPSHIRE  AND  CHEVIOT  SHEEP 


F.  L.  POSTLE  &  SONS 

FRANKLIN  CO.,  CAMP  CHASE,  O. 


Kindly  mention  THE  AaRICULTURAL  STUDENT  when  answering  Advertisers. 
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America's  Leading  Horse  Importers 


AT  THE  GKEAT  ANNUAL  SHOW  OF  FRANCE,  1909,  held  under  the  auspices 
of  the  Societe  Hippique  Percheronne  at  Nogent-le-Rotrou,  OUR  STALLIONS  WON 

FIRST  PRIZE  IN  THE  FOUR- YEAR-OLD  CLASS 
and  FIRST  PRIZE  IN  THE  THREE-YEAR-OLD  CLASS. 

We  have  for  sale  THE  BEST  and  will  continue  to  have  the  BEST  PERCHERONS 
that  can  be  found  in  France. 

McLaughlin  bros. 

Columbus,  Ohio.  Kansas  City,  Mo.  St  Paul,  Minn. 


BLACKWOOD, 

FRATERNITIES  AND  BOARDING  CLUBS 

GREEN  &  CO. 

Always  Find  Our 

HARDWARE 

MEATS  AND  GROCERIES 

Strictly  First  Class 

STOVES  AND  HOUSE 

FURNISHING  GOODS 

ABERNATHY  BROS. 

SLATE  and  METAL  ROOFING 

1609  HIGHLAND  STREET 

624  NORTH  HIGH  STREET 

Citz.  Phone  16504                BeU,  North  857 

COLUMBUS,  OHIO 

See  Doc  Levison  for 

Fine  TAILOR  MADE  Suits 


Advertisers  are  worthy  of  your  patronage.    Help  them. 
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Spring  Cleaning 

The  regular  Spring  Cleaning  in  botli  the  Dairyhouse  and  the  Home  require  the 
liberal  use  of  some  washing  material.    Why  not  then  use 

Wyandotte 
Dairyman's  Cleaner  and  Cleanser 

(\         C\  works  with  you  and  for  you  every  minute  and  costs  so  little 

/vliNIVA^  that  everyone  can  afford  to  use  it.  Not  only  does  it  clean,  but  it 
also  sweetens  and  freshens  as  it  cleans.  Use  it  on  everything  that 
J  DAIRYMAKS  needs  cleaning.  It  cleans  clean  because  it  is  all  cleaner  and  not 
part  cleaner  and  part  something  else  added  for  commercial  pur- 
poses. It  is  not  a  scouring  powder.  Ask  your  dealer  for  a  small 
sack  or  write  your  supply  man  for  larger  quantities,  barrels  or  kegs. 

THE  J.  B.  FORD  CO.,  Sole  Mfrs. 


Fac- simile  of  5  lb.  Sack 


WYANDOTTE,  MICH.,  U.  S.  A. 

This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 


J 


Martin's  Art  Studio 

703  NORTH  HIGH  STREET 

Will  make  you  better  Photos,  more  life  like  and  better  finish  than  any  gallery  in  the  City. 
We  don't  charge  you  for  a  finely  equipped  gallery  and  reputation:  we  charge  a  living  price 
and  make  you  the  best  possible  picture.   Special  rates  to  O.  S.  U.  students  for  groups  and 
individual  photos.    We  guarantee  all  our  pictures.    Our  styles  are  exclusive. 
Try  us  next  time  you  want  photos.    Frames  Made  to  Order. 

Just  South  of  Buttles  Ave.,  703  NORTH  HIGH  ST. 


E^slZif  ""^"^  MADDOX  &  KILGORE 

STUDENTS  SUPPLIES.        HIGH  ST.,  OPP.  EAST  11th  AVE. 


Please  mention  THE  AGRICULTURAL  STUDENT  to  advertisers. 
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^      SPECIAL  OFFER  FOR  SENIORS  ^ 

From  now  and  until  Commencement  we  make  an  extra  special  offer  of  $3.50  per 
dozen,  for  our  entirely  new  Cabinet  STUDENT  FOLDER,  a  folder  made  especially  for 
us  in  Berlin.  Germany.  It  is  far  superior  in  make  and  artistic  appearance  to  those 
offered  by  the  average  gallery.  The  folder  is  perfectly  made  and  presents  an  elegant 
appearance  and  will  be  finished  in  our  usual  high  grade — the  best.  In  addition  to  this, 
with  each  order  of  one  dozen  photographs  we  will  furnish  you  an  extra  photo  without 
charge  to  be  used  in  the  Makio,  printed  on  a  special  paper  which  secures  superior  half 
tone  results. 

While  this  offer  to  Seniors  is  going  on,  any  student  of  0.  S.  U.  can  have  the  same 
rate.    Do  not  fail  to  come  in  at  once.    Special  offer  on  any  other  styles. 

We  do  not  have  agents  selling  tickets,  but  if  you  have  bought  one  bring  it  in 
and  we  will  give  you  credit  for  amount  you  paid  on  any  order  you  leave  with  us. 

In  making  society  and  fraternity  groups  we  have  no  equal. 

 THE  OLD  RELIABLE  


"TME  COLLEGE 

ININ" 

"DAVE"  WARWICK,  Proprietor. 

Bowling,    Pool,  Billiards, 

Cigars 

FREE  SOUVENIRS 

RESULTS  OF  ALL  GAMES  POSTED 

THE  DIFFERENCE 

between  the  man  who  is  careless  in  his  attire  and 
the  man  who  dresses  neatly  and  becomingly,  is  a 
matter  of  self-respect,  but  it  is  that  self-respect  which 
lifts  him  over  the  heads  of  others,  socially,  fashionably, 
commercially  and  professionally.  We  cater  only  to 
the  man  who  respects  his  appearance  and 
Fashion's  embellishments. 

The  "So -Different"  Tailory 

1541  NORTH  HIGH  ST. 


If  you  saw  it  in  THE  STUDENT,  tell  the  Advertiser  so. 
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THE  CHITTENDEN  IS  STILL  OPPOSITE 

B.  FROSH  &  SON, 

TAILORS 

204  NORTH  HIGH  STREET  204 


The  1910  "Simplex" 
a  Cream  Separator 

LIGHTEST  RUNNING. 

LARGEST  CAPACITIES. 

CLOSEST  SKIMMING. 

The  Only  Practical  Large  Capacity  Separator 

Has  more  exclusive  patented  features  of 
merit  than  all  others — Has  all  the  desirable 
points  that  can  be  put  into  a  cream  separator. 

500  lbs  $75.00        900  lbs  $  90.00 

700  lbs   80.00      1100  lbs   100.00 

D,  H.  BURRELL  &  CO.,  Manfrs.,  Little  Falls,  N.Y. 


We  are  complete  outfitters  of  all  plants  for 
handling  milk  products.  If  you  are  in  the  dairy  manu- 
facturing business  in  any  capacity  and  want  to  keep  up 
with  latest  and  best  methods,  or  if  you  are  thinking  of 
going  into  it,  the  first  thing  to  do  is  to  get  into  com- 
munication with  us.  We  are  at  your  service  in  the 
planning,  building  and  equipping  of  Creameries,  Cheese 
Factories,  Sanitary  Milk  Plants  and  Private  Dairies. 
Our  experience  in  this  line  is  worth  money  to  you,  yet 
it  costs  you  nothing  but  the  asking. 

CREAMERY  PACKAGE  MFG.  CO. 

182  TO  188  E.  KINZIE  ST. 

CHICAGO 


MEET  ME 


at  the 


Varsity 
Barber 
Shop 


CigarSy  Tobacco 

Cigarettes 

Candies 

Pool  &  Billiards 


E.  E.  GRABILL,  Proprietor 
Bell  Phone,  North  59 


Our 

Great  Mid -Winter 
Clearance 

Is  Now  in  Progress 


Generous  Reductions  on  Men's 
Suits  and  Overcoats,  Furnishings 
and  Shoes. 


THE  1 

UNION 


HIGH  Sc  LONG  STS.    COLUMBUS,  O. 


It  helps  us  and  pleases  the  advertiser  when  you  say,  **I  saw  it  in  THE  AGEICULTTJEAL 

STUDENT.'' 


THE 

BEST  INVESTMENT 
ANY  COW  OWNER 
EVER  MADE 


That's  whMt  MOKE  TFTAN  A-  MILLION  COW  OWNERS  the 
wovld  oxov  have  found  tlu-  ])!•;  LA\'AL  CREAM  SEPARATOR  to  be, 
after  thirtA'  vcars  of  seiiar.ilor  use. 

A  DE  LAVAL  FARM  S]]PARATOR  costs  iroui  $40  to  $175— ac- 
cordiiiu-  to  caiincity.  It  saAcs  buttoi-  fat  and  produce's  ;i  cream  of 
superior  quality  o\er  any  setting-  system  or  any  other  sejiarator 
every  time  it  is  used. — twl'-t-  a  day  every  day  in  the  year. 

li  involves  far  less  \:\hnr  than  any  setting-  system,  and  runs 
easier,  has  greater  e.ipacii  y  and  lasts  from  two  to  ten  times  longer 
tlian   any   other  se[tarator. 

That's  how  a  Di-]  LAVAL  separator  saves  its  cost  at  least  the 
first  year,  and  frequently  in  a  few  months,  and  then  goes  on  doing 
so  right  along  for  an  average  of  twenty  years. 

So  far  as  other  separators  are  coneeined  they  leave  off  whei'e 
the  IMPROVED  DE  LAVAL  machines  begin,  and  the  DE  LAVAL 
makers,  with  thirty  years  of  experience  in  separator  construction 
and  development,  have  forgotten  more  about  se;«arators  than  all  the 
others  know.  In  fact  it's  what  the  DE  LAVAL  has  forgotten  and 
discarded  that  the  others  use. 

That's  what  makes  the  DE  LAVAL  CREAM  SEPARATOR  the 
best  investment  any  cow  owner  ever  made,  and  an  investment  no 
cow  owner  can  have  sound  reason  for  delaying  to  make. 

And  in  buying  a  DE  LAVAL  machine  you  don't  have  to  part 
with  one  cent  until  you  have  satisfied  yourself  that  every  word  of 
all  this  is  simple  truth. 

Any  desired  separator  information  can  l)e  had  of  the  nearest 
DE  LAVAL  agent  or  of  the  Company  directly. 


The  De  Laval  Separator  Co. 


Randolph  &  Canal  Sts. 

CHICAGO 
1 2  1 3  &  1215  Filbert  St, 
PHILADELPHIA 
Drumm  &  Sacramento  Sts. 
SAN  FRANCISCO 


General  Offices: 

74  CORTLANDT  STREET, 

NEW  YORK. 


173-177  William  Street 
MONTREAL 
14  &  16  Princess  Street 
WINNIPEG 
I07  First  Street 
PORTLAND.  GREG. 


